MEMO

To:
Scott Logan, CPUC/ORA

From:
Jonathan Heller, Kevin Gerraghty, David Baylon; Ecotope Inc.

Date:
August 19, 1999

Subject:
Verification Memo for SDG&E Study #1019:  Industrial Sector

REVIEW SUMMARY:

1. Utility:  San Diego Gas and Electric                        


Study ID: 1019 Program and PY:  Industrial Energy Efficiency Incentives Program;  PY97
     End Use(s):  Lighting, Process, and Motors.

2. Utility Study Title:  “1997 Industrial Energy Efficiency Incentives Program:  First Year Load 
Impact Evaluation.”

3. Type of Study:  1st Year Gross and Net Energy Savings Study          


Required by Table 8A: Yes.

4. Applicable Protocols: Tables 5, 6, 7 and C-5 





  Study Completion: February, 1999





         Required Documentation Received: The study, supporting paper files, and data files were received.  Supporting documentation was insufficient to verify all claimed savings.

5. Reported Impact Results:

Lighting End-Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
818.47
761.92
0.931
0.98
745.21

kWh
3,846,053
3,729,651
0.970
0.98
3,647,831

Process End-Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
2912.42
1936.91
0.67
0.9886
1915.83

kWh
19,248,113
15,169,305
0.79
0.9676
14,677,074

Therms
1,726,364
1,987,273
1.15
0.8277
1,644,923

Motors End-Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
107.57
85.07
0.7909
0.64
54.68

kWh
430,181
463,977
1.0786
0.47
218,042

6.  Review Findings:
The sample selection, writing, and data analysis in this study is significantly improved over last year’s industrial study.  However, a number of issues were raised by this verification which require a reduction in the load impact estimates produced by the Study:

1. While the selection of the sample was done well, the extension of the sample to the entire population was done incorrectly.

2. The methodology used to derive net-to-gross ratios for Process and Lighting does not quantify partial or deferred free-ridership and tends to inflate the role of the program.

3. SDG&E uses a method of preparing their E3 and Table 6 data that does not yield the same savings values as reported in the study.  Revisions presented as a result of the Data Requests reduced these differences.  At this point these changes are not reflected in the filed E3 table but are reflected in the adjustments in this verification.

4. There are a number of individual questions raised by the engineering calculations for the specific process measures presented in the study.  Adjustments were made on a case by case basis.

5. In a number of cases of compressed air system “improvements”, production increased or decreased at the site after the measures were installed.  The study uses an inappropriate method to account for these production changes which inflate the calculated savings.

1
REPORTED IMPACTS

The tables below detail the total program impacts as reported in the study.

Table 1:
Reported Impacts for the Lighting End-Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
818.47
761.92
0.931
0.98
745.21

kWh
3,846,053
3,729,651
0.970
0.98
3,647,831

Table 2:
Reported Impacts for the Process End-Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
2912.42
1936.91
0.67
0.9886
1915.83

kWh
19,248,113
15,169,305
0.79
0.9676
14,677,074

Therms
1,726,364
1,987,273
1.15
0.8277
1,644,923

Table 3:
Reported Impacts for the Motors End-Use


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
107.57
85.07
0.7909
0.64
54.68

kWh
430,181
463,977
1.0786
0.47
218,042

Table 4:
Reported Impacts for the Program


Ex-Ante Load Impacts
Ex-Post Gross Impacts
Gross Realization Rate
Net-to-Gross Ratio
Evaluation Net Load Impacts

kW
3838.5
2783.9
0.725
0.976
2715.7

kWh
23,524,347
19,362,933
0.823
0.958
18,542,947

Therms
1,726,364
1,987,273
1.15
0.828
1,644,923

The ex-ante numbers presented in the tables above do not match the numbers presented in the Table E-3 presented in Appendix A of the Study.  The utility stated that 4 Commercial projects were accidentally filed along with the Industrial projects.  This was explained and supposedly corrected in their document titled, “Response to Data Request #4” included in Appendix A of this report.  However, the revised numbers presented by SDG&E still did not match the numbers presented by the Study.  In a further revision to the E3 table corrections are made but the results are not completely consistent with the study results.  Tables 12, 13 and 14 illustrate these differences.

Appendix B, C, and D contain the Table 6 reports.  The numbers reported here are also not consistent with the numbers in the study.  The data presented in the Table 6 reports is not sufficient to calculate total savings.  This has been a consistent problem with the reporting of SDG&E.  The requirement to report savings per designated unit always confuses the reported savings from this utility.

Corrections to the E3 table for the IEEI program are presented at the end of this report.

2
SAMPLE TREATMENT:

The sampling methodology appears to be appropriate and adequate.  However, the consultant used an inappropriate method to extend the results of the Process sample to the total population.  It does not appear that this same error was not committed for the Motors and Lighting end uses.

For the Process end use, the Study took the calculated ex-post savings estimates and produced a realization rate for each evaluated site.  They then took the numerical average of these ratios to produce a realization rate for each strata of the sample.  A more appropriate methodology is to sum the ex-ante and ex-post savings estimates for each stratum.  The realization rate for the strata is the ratio of these sums.  By way of this error they actually underestimated the realization rates by about 3% for strata 1 and 2.  This is true in this case since the larger saving projects had higher realization rates.

3 GROSS SAVINGS ESTIMATES:

Process

SDG&E focused a great deal of resources on compressed air systems in this program.  These systems present some unique challenges for verification of energy conservation.  One question that we have raised in the past is the longevity of leakage repairs.  The evidence with these systems is that the amount of leakage is very unpredictable.  Repairing leaks in one section of the system may lead to the creation of new leaks in other places.  The addition of new production equipment into an old existing compressed air system may also lead to new leaks.  If the company does not maintain constant vigilance, old leaks will reappear quickly or new leaks will form.  This issue has not been addressed by any of the utilities in their load impact estimates.

Another issue in the compressed air measures is that savings are sometimes based on estimates of system leakage and estimates of leakage repair.  In one project this year (#46572) the study estimated that they would reduce leakage from 1200cfm to 200cfm.  The final leakage rate was found to be 1200cfm – even though the distribution pressure was reduced from 115psi to 95psi.  This casts doubt on all other leakage predictions from these consultants.  In last year’s IEEI review, we complained about the use of these consultant estimates as a basis for savings calculations.  We were ultimately over-ruled since there was no other data available, and the consultants were the recognized “experts” on these systems.

Projects where compressed air usage increases after the installation of conservation measures due to increases in production provide an added difficulty in assessing net energy savings on the initial conditions.  This Study has tried to take this into account by decreasing the ex-post energy use by a factor related to the amount of production increase.  Unfortunately, with compressed air systems it is not that simple.  If the number of production machines increases by 25% at some hypothetical plant, this does not necessarily mean that the use of compressed air increases by 25%.  Furthermore, just because the use of compressed air may increase by 25% does not necessarily mean that the energy use of the system increases by 25%.  The leakage and line losses of the system represent some base energy use regardless of the number of machines installed.  If leaks are large, the energy use of the system may change very little with the addition of new production equipment.  Furthermore, these losses will increase by an unknown amount when new equipment is added.  Depending on how the system is controlled, the compressors will be in varying states of loading (from off to fully loaded).  Energy use versus volume of compressed air produced is not typically a linear function.  Therefore, it is a gross and incorrect simplification to assume that increasing production machinery by 25% would lead to a 25% increase in energy use.

Without continual metering of these systems before and after the installation of any energy conservation measures or new production machinery, it is very difficult to quantify these effects.

A number of other questions were raised in the course of the review of individual files.  These have been addressed by this verification on a case by case basis below.  

1. (#14201)  Savings did not start to occur at this site until after January 20, 1999.  Therefore, for the first 2 years there are zero savings associated with this project.  While this will probably reduce the lifecycle savings of this measure due to future market or technological changes, we have made no corrections for this coupon.

2. (#46628)  The method used to account for ex-post production level changes at this site is inappropriate.  The customer estimated that demand for compressed air had increased by 10% since the installation of the measures (with no metered data to back this up).  To account for this the consultant increased the base case operating hours by 10% thus inflating the overall project savings by 10%.  This is inappropriate because the runtimes of the equipment would not actually increase by 10% with a 10% increase in air demand.  The leakage rate and line losses are still the same, and the operating hours have not actually changed for the plant.  The only real difference is that the compressors would be operating at closer to full load rather than part load for a larger fraction of the time.  Also, the consultant did not demonstrate that the original equipment could have provided for the production increase in the absence of the measures.  Therefore, we have recalculated savings for this project based on the original operating hours.  KWh load impacts are therefore:
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kW impacts are also adjusted as follows:
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3.  (#46697)  Again, the method used to account for ex-post production level changes at this site is inappropriate.  The number of injection molding machines increased by 25% after the measures were installed.  To account for this the consultant multiplied the measured ex-post energy use by 0.75.  This is unacceptably simplified as discussed in the #46628 coupon above.  In the base case the compressors are running most of the time either loaded or unloaded.  Even when they are unloaded, they consume a lot of energy.  The likely change that would take place with increased production on the old compressor system is that the compressors would have been running more hours at full load and fewer hours at part load.  For lack of any metered data we have used the actual ex-post energy use in the calculations.

In addition to this, this project is double counting the savings associated with project #48698.  To correct for this, the energy used by the base case system to run the old vacuum system must be removed from the base case calculations for this project.

To correct the impact calculations we first adjust the base case to account for the other improvements to this system (#48698).

Base case kWh=
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Then we use the actual measured ex-post kW rather than the measured number reduced by 25%.
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This shows that once we have accounted for the energy saved due to the addition of the vacuum pumps, the system is using significantly more energy than before the installation of the measures.  This can be explained by the increase in molding machines, and possibly by the introduction of new leaks.  The file states that, “one high volume leak was discovered during the ex-post site visit”, but it was not quantified.  We have therefore set the savings for this project to zero (although the entire project probably resulted in negative savings).

4. (#47445)  Data was not collected for the new air dryer.  The consultants simply accepted the ex-ante calculations.  This is not an acceptable verification of savings.

Again, the method used to account for ex-post production level changes at this site is inappropriate.  Ex-post power consumption was reduced by a factor related to the added air demand of new equipment to account for increased production.  As discussed above, this is a gross simplification.

Since we have no metered data to estimate the energy impact of adding the new production equipment, we will use actual ex-post metered data without any adjustments.  We will accept the unverified assumptions for the air dryers.
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This shows that once again, the ex-post system is using more energy than the ex-ante system.  Rather than penalize the utility for this situation, we will assume that the additional energy is related to the increased production, and we will set the load impacts for this project to zero.

5.  (#47489)  All of the data used for calculating savings for this project are based on guesses.  There is no metered data at all.  The plant manager assumes that the new temperature control equipment saves 10% over the old equipment – on what does he base this estimate?  He also assumes that the heaters are on 50% of the time (although Table 4-64 inexplicably lists the Heater Load Factor as 33%).  There is no metered data of on-time.  There is no engineering data of any kind presented to back up these guesses.  This level of analysis does not represent real verification of savings.  Since we have no real data, load impacts for this project were set to zero.

6. (#48378)  The production rate decreased dramatically after the installation of the measures for this project, and yet the base case energy use was never adjusted by the consultants.  This seems odd since they were very quick to adjust all of the cases where the production levels increased.  They state that, “The ex-post base case is assumed to be the same as the ex ante base case corrected for the current production level and schedule.”  However, in the final calculations, the ex ante base case numbers are used directly with no correction.

During the ex ante period, the plant was operating a full 21 shifts (24hrs/day, 7days/wk, 8760hrs/yr).  During the ex post period they are down to 1 shift a day, 6 days per week (2503hrs/yr).  The consultant states that there are large leaks that keep the compressors running continuously, however there is no explanation of why the system can not be turned off while the plant is unoccupied.  For lack of any better data, we will accept the basic savings calculations provided by the consultant, but will assume that the system in shut down when not in use.  This will reduce the load impact estimates by a factor of 3.5 (the ratio of 8760hrs/yr to 2503hrs/yr).
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7.  (#49180)  The savings calculations for this project are double counting the load impacts of project #14201 which was concurrently implemented at the same site.  To avoid double counting, the savings estimate for this project must use the improved system efficiency in the base case.  The savings estimate of therms per year was therefore multiplied by the ratio of the ex ante efficiency to the efficiency after the installation of project #14201 (82.8/87.6=0.945).
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The results of these adjustments to individual sampled sites has an impact on the predicted realization rate for the entire Process end use.  The table below shows the results of expanding the verified gross savings to the Process population.

Table 5:
Extension of Gross Impacts of Sample to Population (Process)


Ex-Ante
Verified
RR
90% Confidence
T statistic

KWh
18,206,120
11,875,488
0.652
0.630-0.674
-26.990

KW
2711
1505
0.555
0.529-0.581
-29.297

Therms
4,290,426
2,470,702
0.576
0.127-1.025
-1.626

Lighting and Motors

This verification accepts the Gross savings estimates as presented in the Study for the Motors and Lighting end uses.

4
NET SAVINGS ESTIMATES

The NTGR calculations were based on a very abbreviated self-report methodology.  For Process and Lighting, the consultants first determined whether SDG&E had a “high, medium, or low” level of involvement in the project.  A “high” level of involvement by the utility leads to a NTGR of 1.0.  If the utility had a “medium” or “low” level of involvement, they asked if the incentive had an influence on the decision to go ahead with the project, and in some cases evaluated the payback period of the measures without the incentive.  A “medium” level of involvement leads to a NTGR between 1 and 0.4, and a “low” level of involvement leads to a NTGR of 0.4 or 0.  This methodology produced extremely high values for the program NTGR since it was determined that for the vast majority of projects SDG&E had a “high” level of involvement.

It could be argued that this methodology is able to coarsely categorize the motivation of the customer and therefore the standard free-ridership.  However, there was no attempt to quantify partial free-ridership or deferred free-ridership.  It may be true that the utility had a “high” level of involvement with a particular project and is therefore mainly responsible for convincing the customer to install the exact energy efficiency measures that were rebated.  However, the customer could have been planning to implement other intermediate measures on their own.  Or, if the customer is relatively well informed on current technologies and energy costs, they could reasonably be expected to install energy efficiency improvements at a future date.

Due to the nature of some of SDG&E’s marketing of energy efficiency programs they may legitimately have a higher NTGR than typical IEEI programs from other utilities.  This is because of their focus on particular measures such as compressed air system improvements.  SDG&E hired a compressed air consultant and sent them out to their customers with large compressed air systems to evaluate the opportunities for conservation.  This was done completely at the initiative of the utility, so it is likely that without the utility’s intervention, no improvements would have been made.  This legitimately yields a NTGR of 1.0 in those cases.  However, it is also possible that the customer was already making plans to do some level of improvements on their own.  When the utility came along they may have been able to get incentive money to install measures that they would have installed on their own at the same time or at a later date (partial or deferred free-ridership).  Since this was not quantified by the Study, they have overestimated the program NTGR.

This verification examined the small amount of data available for each Process site and looked for evidence of partial or deferred free-ridership.  We then adjusted the NTGR for those sites to account for those effects.  The Table below details the results of that review on a site by site basis.

Table 6:
Verification NTGRs for the Process End Use

ID#
Study NTGR
Verified NTGR
Comments

14201
1
0.75
SDG&E initiated work on this particular project, but “customer performed all design, procurement, and installation”.  Customer evaluated possible additional projects so they clearly have an interest and ability to evaluate ECMs.  “Project … probably would have been built without the program rebate”.  Likely unevaluated partial or deferred free-ridership.

44734
1
1
Compressed air program specifically marketed.  No indication of partial or deferred free-ridership.

46113
1
1
Compressed air program specifically marketed.  No indication of partial or deferred free-ridership.

46324
1
0.5
Clear evidence of partial free-ridership.  Customer was planning on upgrading control system and replacing old compressors with new updated compressors.

46572
1
1
Compressed air program specifically marketed.  No indication of partial or deferred free-ridership.

46628
1
0.75
“The site contact indicated he knew he had some problems with his compressed air system…”  This indicates the potential for unevaluated partial or deferred free-ridership.

46697
1
1
Compressed air program specifically marketed.  No indication of partial or deferred free-ridership.

47445
1
0.5
The customer immediately increased demand by adding new equipment.  Demand is anticipated to increase more this year with the addition of new equipment.  The old system was running near its capacity.  So, it appears that at least some of the motivation for the project was increased production.  “Facility staff felt that the plant was suffering from a perceived lack of air capacity and would have added compressor capacity.”  This indicates unevaluated partial or deferred free-ridership.

47489
0.4
0
“There was a low level of involvement from SDG&E.  The Customer stated that the control units were primarily installed to improve product quality.”  It appears that the customer found an incentive for work that they planned to do on their own.

47988
1
1
Compressed air program specifically marketed.  No indication of partial or deferred free-ridership.

48378
1
0.75
“The pre-retrofit compressor system would have been overhauled…”.  This is an indication of potential unevaluated partial free-ridership.

48467
0.4
0.4
Low level of involvement but incentive may have made the difference.

48562
1
0.5
The customer initially conceptualized the project, but it was rejected by management for financial reasons.  SDG&E expanded the project and offered an incentive that convinced management to implement it.  However, there is clear evidence of unevaluated partial or deferred free-ridership.

48605
1
1
Compressed air program specifically marketed.  No indication of partial or deferred free-ridership.

48652
1
1
Compressed air program specifically marketed.  No indication of partial or deferred free-ridership.

48698
1
1
Compressed air program specifically marketed.  No indication of partial or deferred free-ridership.

49180
1
1
No indication of free-ridership.

49944
0.75
0.4
“The customer did virtually all work associated with this project…”  This was concurrent with project #48467 where they indicated a low level of SDG&E involvement.

50009
1.0
0.5
Appears to have been a “medium” level of SDG&E involvement.  Potential for partial or deferred free-ridership.

50154
0.75
0.75
This project was phase 2 of similar project rebated at this site several years ago.

51143
1
1
Compressed air program specifically marketed.  No indication of partial or deferred free-ridership.

The results from these sites were then extended to the population using the same methodology as was used for the gross savings.  The results are shown in the following table:

Table 7:
Extension of Net Impacts of Sample to Population (Process)


Ex-Post
Verified
NTGR
90% Confidence
T statistic

KWh
11,875,488
8,944,740
0.753
0.722-0.785
-13.465

KW
1505
1125
0.747
0.716-0.779
-13.775

Therms
2,470,702
1,400,292
0.567
0.380-0.753
-4.001

There was very little data supplied for the NTGR calculations for the Lighting end use.  Of the sampled sites, only 2 had NTGRs less than 1.0.  The program level NTGR for Lighting was 0.98.  This is not credible.  The payback periods of the lighting technologies rebated in the SDG&E program are well known throughout the industry.  It may be that the utility had a “high” level of involvement in many of these projects, but it is not credible that the utility was responsible for 100% of the motivation to install the measures in all but 2 of the 28 sampled sites.  There is undeniably some level of unevaluated partial or deferred free-ridership associated with these projects.  Since we do not have sufficient data to assess the NTGR on a case by case basis as we did with the Process end use, we have assigned the entire Lighting end-use a NTGR of 0.75.  This is the NTGR used in the protocols as a default for miscellaneous or unevaluated end uses.
  This level of NTGR for lighting is still generous in our opinion, but may be justified due to the somewhat more aggressive marketing done by this utility.

The NTGR methodology for Motors yielded much more reasonable results.  We have not recommended any changes to the claimed savings for this end use.

5
Verification Load Impact Estimates

The changes recommended by this verification effect the overall load impact claims for the Program.  The claims for the Motor end use were left unadjusted.  For the Lighting end use, the NTGR was changed to 0.75.  This reduced the Lighting claim by approximately 23%.  Changes to individual Process projects effected both the gross realization rate and the NTGR.  Together, these changes lead to a 35% reduction in claimed savings.  The verified load impacts are detailed in the following Tables:

Table 8:
Verified Impacts for the Lighting End-Use


Ex-Ante Load Impacts
Verified Gross Impacts
Verified Realization Rate
Verified  Net-to-Gross Ratio
Verified   Net Load Impacts

kW
818.47
761.92
0.931
0.75
571.4

kWh
3,846,053
3,729,651
0.970
0.75
2,797,238

Table 9:
Verified Impacts for the Process End-Use


Ex-Ante Load Impacts
Verified Gross Impacts
Verified Realization Rate
Verified  Net-to-Gross Ratio
Verified   Net Load Impacts

kW
2,912
1,616
0.555
0.747
1,207

kWh
19,248,113
12,549,770
0.652
0.753
9,449,977

Therms
1,726,364
994,386
0.576
0.567
563,817

Table 10:
Verified Impacts for the Motors End-Use


Ex-Ante Load Impacts
Verified Gross Impacts
Verified Realization Rate
Verified  Net-to-Gross Ratio
Verified   Net Load Impacts

kW
107.57
85.07
0.7909
0.64
54.68

kWh
430,181
463,977
1.0786
0.47
218,042

Table 11:
Verified Impacts for the Program


Ex-Ante Load Impacts
Verified Gross Impacts
Verified Realization Rate
Verified  Net-to-Gross Ratio
Verified   Net Load Impacts

kW
3,838
2,463
0.642
0.744
1,834

kWh
23,524,347
16,743,398
0.712
0.744
12,465,257

Therms
1,726,364
994,386
0.576
0.567
563,817

6 E-Table Adjustments

The table below summarizes and compares the results of this verification to various E-Tables used to derive the earnings claim for this program.  

1. The “Ex Ante” entries are based on the 1998 Annual Earning Assessment Proceeding, which represents an agreement between the utility and the Office of Ratepayer Advocates (ORA) following the first year verification.  

2. The “Filed” results used for this verification used a version of the E-3 table for the IEEI program which corrected some improper classification in the original May 1 filing and represent the utility's interpretation of, the results of the impact evaluation.  These values include the gross realization rate identified in the study but also include some unexplained differences between the study results and this filing.  The table used for this comparison was not used in the earnings claim although an amended filing is anticipated (see, Appendix A “Response to Data Request #4).  We do not believe the inconsistencies are significant and the study results and the results of the verification were used for the “Verified” entries.

3. The verification savings are based on the results of this review and constitute our recommended adjustments to the E-Table claim.  
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 12 Lighting Impacts

Table 13 Motor Impacts
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Table 14 Process Impacts
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Appendix A:  Data Requests and Responses

Due to differing numbering systems for Data Requests, our “Data Request #1” was answered by, “Response to Data Request #4”.

MEMO

To:
Gail Bennett, SDG&E

From:
David Baylon and Jonathan Heller, Ecotope Inc.

Date:
May 6, 1999

Subject:
Data Request #1 for SDG&E Study #1019:  Industrial Sector

Cc:
Don Shultz, Randy Pozdena, Scott Logan, Tom Light

Data Request #1:

Utility:  San Diego Gas and Electric

Study ID: 1019

Program and PY:  Industrial Energy Efficiency Incentives Program;  PY97

End Use(s):  Lighting, Process, and Motors.

Utility Study Title:  “1997 Industrial Energy Efficiency Incentives Program:  First Year Load 
Impact Evaluation.  Final Report”

Type of Study:  1st Year Gross and Net Energy Savings Study

The following are specific questions that arose upon reading the above-mentioned study.

1. Page 4-1:  Table 4-1 appears to have a number of errors in it.  It is labeled as “Military Sector Lighting Measures”, although I believe that it is supposed to represent Industrial Process.  The minimum and maximum kWh savings columns do not match the data in Table 4-2.  Please check this and fix this table.

2. Page 4-3:  The number of participants and measures listed in Table 4-3 does not seem to match the data shown in Table 4-2.  For example, Table 4-3 lists 3 total participants with therm savings, while Table 4-2 shows 4 participants with therm savings.  Please clarify these numbers.

3. (#14201)  Prior to Jan. 20, 1999, was Boiler #6 running at full load during all operating hours?

4. Page 4-60:  (#46572)  The study estimated that they would reduce leakage from 1200cfm to 200cfm.  The final leakage rate is estimated to be 1200cfm – even though the distribution pressure was reduced from 115psi to 95psi.  Is there any explanation of why this might be?

5. Page 5-1:  (Motors)  The study and supporting electronic files do not have a complete list of the motor projects.  There also does not seem to be any data showing the boundaries of the various strata for the motor measures.  Please send data for the entire population including project number, ex ante savings, horsepower, ex post savings, and whether or not they were in the sample.  I already have this data for the projects that were sampled.  Also, please send data that shows the boundaries of the various strata.

6. Page 6-1:  (Lighting)  We did not receive any supporting electronic data for lighting measures.  Please send complete electronic files for the lighting database that includes project number, ex ante and ex post savings, hours of operation, square feet, stratum, whether or not they were sampled, and collected survey data.

7. (Lighting)  How were ex ante savings for the lighting measures calculated?  There is no discussion in the Methodology Section, and no discussion of ex ante calculations in the Lighting Section.

8.  (Process)  We also did not receive the process sample data in electronic format.  Please send these files if available.

9. Page A-1:  (Table E-3)  Why do the savings reflected on the Table E-3 not match the ex-ante savings numbers reported in the study?

Revised Response to Data Request #4:

Utility:  San Diego Gas and Electric

Study ID: 1019

Program and PY:  Industrial Energy Efficiency Incentives Program;  PY97

End Use(s):  Lighting, Process, and Motors.

Utility Study Title:  “1997 Industrial Energy Efficiency Incentives Program:  First Year Load 
Impact Evaluation.  Final Report”

Type of Study:  1st Year Gross and Net Energy Savings Study

The following are specific questions that arose upon reading the above-mentioned study.

1. Page 4-1:  Table 4-1 appears to have a number of errors in it.  It is labeled as “Military Sector Lighting Measures”, although I believe that it is supposed to represent Industrial Process.  The minimum and maximum kWh savings columns do not match the data in Table 4-2.  Please check this and fix this table.

Response: The corrected table is as follows:

Table 4-1
Ex Ante Load Impacts by Stratum 
PY97 Industrial EEI Program
 Process Measures

Stratum
Ex Ante kWh Savings
N
n
Min. kWh Savings
Max kWh Savings

1
602,561
13
5
0
146,832

2
3,775,494
10
6
146,833
823,435

3
14,870,058
8
8
823,436
3,444,389

Total
19,248,113
31
19



2. Page 4-3:  The number of participants and measures listed in Table 4-3 does not seem to match the data shown in Table 4-2.  For example, Table 4-3 lists 3 total participants with therm savings, while Table 4-2 shows 4 participants with therm savings.  Please clarify these numbers.

Response: There may have been a problem with the print formatting of Table 4-2.  The table was spread across two pages.  The first three rows of the second part of the table may not have been printed, thus two projects from Stratum 3 may have been missing.  The table totals are correct and the table itself was intact, however, it may not have printed out properly.  There was one participant whose data were summarized as an electric measure when going from Table 4-2 to 4-3.  This participant, Project ID 47422 was included in the revised Table 4-3.

Table 4-2
Program Summary
PY97 IEEI Program Process Measures

Stratum
Survey
Project ID No.
Measure Description
Meas. Qty
Ex Ante Gross kWh Savings
Ex Ante Gross kW Reduced
Ex Ante Gross Therm Savings
Ex Ante NTGR
Meas. Qty Survey
kWh Savings Survey
kW Reduced Survey
Therm Savings Survey

1
yes
14201
Duct Burners & HRSG Rerating
3


452,760
0.90
3


452,760

1
yes
47489
Temperature Control Modulating Systems
3
17,340
0.00

0.90
3
17,340
0.00


1
yes
51143
Combined Compressed Air Systems
1
47,391
31.47

1.00
1
47,391
31.47


1
yes
48467
Catalytic Thermal Oxidizer w/Heat Exchanger
1


501,757
0.90
1
,,

501,757

1
yes
49180
IPA Column #3 w/Heat Recovery
1


695,647
0.90
1


695,647

1

19413
Screw Compressor w/capacity Control System
1
109,000
4.50

0.90





1

45649
Air Compressor Replacement
1
89,122
9.35

1.00





1

46517
Efficient all electric injection molding machine
2
94,800
15.80

0.90





1

47422
Efficient Heat Treat Furnace
1


76,200
0.90





1

47599
Control Valves
1
17,812
2.03

0.90





1

47599
Control Valves
1
99,896
11.40

0.90





1

49376
Injection molding machine w/VFD
1
55,200
9.20

0.90





1

49572
Electra Injection Molding Machine
1
72,000
12.00

0.90





Stratum 1 Subtotal
18
602,561
95.75
1,726,364

9
64,731
31.47
1,650,164

2
yes
46113
5 hp pony recip air compressor
1
146,833
0.00

0.90
1
146,833
0.00


2
yes
49944
VFD
1
161,302
22.00

0.90
1
161,302
22.00


2
yes
44734
Efficiency Compress Air Sys 1x100hp & 3x20hp
1
219,876
25.10

1.00
1
219,876
25.10


2
yes
50154
Injection mold machines drum w/insulation blanke
29
391,119
62.68

0.90
29
391,119
62.68


2
yes
50009
Plastic injection machines with VFDs
7
426,139
56.90

0.90
7
426,139
56.90


2
yes
47988
Compressed Air System w/Controls
1
555,388
48.66

1.00
1
555,388
48.66


2

46575
Injection Molding Machines w/ VSDs
4
220,800
36.80

0.90





2

48124
Modified Compress Air System
1
823,435
214.30

1.00





2

48989
VFDs 2 x 100 HP
2
660,918
62.60

0.90





2

50702
Modified Compressed Air Systems
3
169,684
17.38

1.00





Stratum 2 Subtotal
50
3,775,494
546.42
0

40
1,900,657
215.34
0

(continued)










Table 4-2 (continued)
Program Summary
PY97 IEEI Program Process Measures

Stratum
Survey
Project ID No.
Measure Description
Meas. Qty
Ex Ante Gross kWh Savings
Ex Ante Gross kW Reduced
Ex Ante Gross Therm Savings
Ex Ante NTGR
Meas. Qty Survey
kWh Savings Survey
kW Reduced Survey
Therm Savings Survey

3
yes
48562
Compressed Air System w/Storage & Controls
1
855,249
150.30

1.00
1
855,249
150.30


3
yes
46628
Modifications to Supply Side & Demand Side
1
861,326
356.00

1.00
1
861,326
356.00


3
yes
46697
Compressed Air Sys w/ controls & storage
1
934,800
117.00

1.00
1
934,800
117.00


3
yes
48698
Vacuum Pump Generation System
1
935,480
106.79

1.00
1
935,480
106.79


3
yes
47445
Optimized Comp Air Sys w/ 3 Compressors
1
986,911
93.67

1.00
1
986,911
93.67


3
yes
48652
Compressed Air System w/Controls & Storage
1
988,222
238.15

1.00
1
988,222
238.15


3
yes
46572
Plant Compressed Air Sys w/Automation & Storage
1
1,338,949
280.00

1.00
1
1,338,949
280.00


3
yes
48378
Compressed Air System w/Automation & Controls
1
1,777,020
182.38

1.00
1
1,777,020
182.38


3
yes
46324
Air Compressors System Controls & Storage
7
2,747,712
205.00

1.00
7
2,747,712
205.00


3
yes
48605
Compressed Air System w/Controls & Storage
1
3,444,389
540.96

1.00
1
3,444,389
540.96


Stratum 3 Subtotal
16
14,870,058
2,270.25
0

16
14,870,058
2,270.25
0

Total
84
19,248,113
2,912.42
1,726,364






Percent of Total










Stratum 1
50%
3.1%
3.3%
100.0%






Stratum 2
25%
19.6%
18.8%
0.0%






Stratum 3
25%
77.3%
78.0%
0.0%






Table 4-3 shows a summary of the first year load impact evaluation.  

Table 4-3
Ex Post Load Impact Evaluation Summary
PY97 IEEI Program Process Measures


kWh Savings
kW Reduced
Therm Savings
Total

Ex Post Gross
15,169,305
1,936.91
1,987,273


Ex Ante Gross
19,248,113
2,912.42
1,726,364


Gross Realization Rate
0.79
0.67
1.15


Ex Post Net
14,677,074
1,915.83
1,644,923


Ex Ante Net 
19,000,797
2,882.83
1,553,728


Net Realization Rate
0.7724
0.6642
1.0587


Program Net-To-Gross Ratio
0.9676
0.9886
0.8277


Total Participants (N)
28

4
32

Survey Participants (n)
18

3
21

Total Measures
78

6
84

Measures - Survey Participants
60

5
65

3. (#14201)  Prior to Jan. 20, 1999, was Boiler #6 running at full load during all operating hours?

Response:  Prior to January 20, 1999, plant steam demand is less than ex ante demand due to other plant conservation initiatives.  This lower level of demand is still high enough to require all of the output from the HRSG’s supplemented by two package boilers.  The third package boiler, Boiler #6, is operated as the swing boiler.  It runs partially loaded most of the time but ramps up to full load to provide steam as necessary to satisfy high instantaneous demands.  When one of the other package boilers or a cogeneration turbine is down for maintenance, Boiler #6 runs fully loaded all the time (about 60 days/year).

4. Page 4-60:  (#46572)  The study estimated that they would reduce leakage from 1200cfm to 200cfm.  The final leakage rate is estimated to be 1200cfm – even though the distribution pressure was reduced from 115psi to 95psi.  Is there any explanation of why this might be?

Response: Post-retrofit monitoring was conducted by a third party from February 19, 1998 to February 26, 1998 to determine actual air rates.  This monitoring data showed that minimum air rates, when the plant was down were 1,200 scfm.  It was assumed that all of this is due to leaks.  It is unknown why the leakage rate remains so high.  However, there is a strong suspicion that new underground leaks have developed since the project was installed.  This is because this site is a World War II era defense plant (more than 50 years old) that lies on land within a few hundred yards of the San Diego Bay.  The buried bare steel air piping is not cathodically protected and is subjected to brackish soil conditions, especially at high tide, which contributes to accelerated external corrosion of the lines.  During the installation of the energy efficiency measures, several large leaks were located by observing bubbles in rain puddles.  These sections were excavated and repaired.  However, this probably resulted in increases in downstream line pressure which have since blown out thinned sections of pipe in other areas.

5. Page 5-1:  (Motors)  The study and supporting electronic files do not have a complete list of the motor projects.  There also does not seem to be any data showing the boundaries of the various strata for the motor measures.  Please send data for the entire population including project number, ex ante savings, horsepower, ex post savings, and whether or not they were in the sample.  I already have this data for the projects that were sampled.  Also, please send data that shows the boundaries of the various strata.

Response:  The following table shows the stratification for the motors:

PY97 Industrial Motors Dalenius-Hodges Stratification
Strata Boundries



Ex Ante kWh Savings


N
Min
Max

Stratum




1
63
165
945

2
103
946
2,682

3
47
2,683
17,880

Total
213
165
17,880

The entire population is listed in the attached Excel workbook RESPONSE TO DR1 SDGESTUDY1019.XL, worksheet i97motsu.

6. Page 6-1:  (Lighting)  We did not receive any supporting electronic data for lighting measures.  Please send complete electronic files for the lighting database that includes project number, ex ante and ex post savings, hours of operation, square feet, stratum, whether or not they were sampled, and collected survey data.

Response: The entire population and other relevant data are in the attached Excel workbook RESPONSE TO DR1 SDGESTUDY1019.XLS, worksheets: I97 Compiled, I97lgtsu Raw Tracking Data, I-Lite Revised Sample, Ex Post Impacts and Ex Post Net Impacts.

7. (Lighting)  How were ex ante savings for the lighting measures calculated?  There is no discussion in the Methodology Section, and no discussion of ex ante calculations in the Lighting Section.

Response:  Advice Letter 1001-E/1030-G, filed October 1, 1996 contains the calculations for the standard measures.  Custom calculations have been included in the participant files that were submitted.

8. (Process)  We also did not receive the process sample data in electronic format.  Please send these files if available.

Response:  The electronic files were included in the CD-ROM filed together with the study on March 1, 1999.  The label on the disc is San Diego Gas & Electric 1997 Industrial Energy Efficiency Program, First Year Load Impact Evaluation, Study No. 1019.  If you require an additional copy please let us know.

9. Page A-1:  (Table E-3)  Why do the savings reflected on the Table E-3 not match the ex-ante savings numbers reported in the study?

Response:  We have determined that 4 projects were erroneously classified as Industrial Process jobs in the E-3 Table.  The list of projects is included in RESPONSE TO DR1 SDGESTUDY1019.XLS, worksheet IndustrialProcess -E3 Table.  SDG&E will refile the Table E-3 with the correction.  The items highlighted in red should not have been included here but should be in the Commercial sector due to its SIC code.

EXCEL worksheet “IndustrialProcess -E3 Table”

INSTALL_YR
SITE_NM
INDSTR_TYP
PGM_CD
ME_END_USE
GR_SV_KWH
GR_SV_THERM
GR_SV_KW

1997
Kelco
IND
EEI 
PROCESS 
0
452,760.00
0.00

1997
Upper Deck Company
IND
EEI 
PROCESS 
109000
0.00
4.50

1997
Navy Public Works Center
IND
EEI 
PROCESS 
232000
0.00
27.00

1997
Navy Public Works Center
IND
EEI 
PROCESS 
238541
0.00
37.27

1997
Navy Public Works Center
IND
EEI 
PROCESS 
441000
0.00
51.00

1997
Navy Public Works Center
IND
EEI 
PROCESS 
477419
0.00
54.50

1997
Hughes Missile Systems
IND
EEI 
PROCESS 
219876
0.00
25.10

1997
Phase Metrics (AKA New York Life)
IND
EEI 
PROCESS 
89122
0.00
9.35

1997
Caspian Inc
IND
EEI 
PROCESS 
146833
0.00
0.00

1997
Solar Turbines Incorporated
IND
EEI 
PROCESS 
2747712
0.00
205.00

1997
PEC of America Corp
IND
EEI 
PROCESS 
94800
0.00
15.80

1997
Rohr Inc
IND
EEI 
PROCESS 
1338949
0.00
280.00

1997
NutraSweet Kelco Company, The
IND
EEI 
PROCESS 
3450220
0.00
393.86

1997
Honeywell Inc
IND
EEI 
PROCESS 
220800
0.00
36.80

1997
Deutsch Company
IND
EEI 
PROCESS 
861326
0.00
356.00

1997
Maxell of America
IND
EEI 
PROCESS 
934800
0.00
117.00

1997
Certified Metal Craft Inc
IND
EEI 
PROCESS 
0
76,200.00
0.00

1997
Toppan West Inc
IND
EEI 
PROCESS 
986911
0.00
93.67

1997
Roberts Irrigation Products
IND
EEI 
PROCESS 
17340
0.00
0.00

1997
Medtronic Interventional Vascular
IND
EEI 
PROCESS 
99896
0.00
11.40

1997
Medtronic Interventional Vascular
IND
EEI 
PROCESS 
17812
0.00
2.03

1997
Precision Metals Inc
IND
EEI 
PROCESS 
555388
0.00
48.66

1997
Hewlett Packard
IND
EEI 
PROCESS 
823435
0.00
214.30

1997
Teledyne Ryan Aeronautical
IND
EEI 
PROCESS 
1777020
0.00
182.38

1997
Pacific Pride Baking Company
IND
EEI 
PROCESS 
0
501,757.00
0.00

1997
Continental Maritime of SD
IND
EEI 
PROCESS 
855249
0.00
150.30

1997
Chem Tronics Inc
IND
EEI 
PROCESS 
3444389
0.00
540.96

1997
Howard S Leight & Associates Inc
IND
EEI 
PROCESS 
988222
0.00
238.15

1997
Maxell Corporation of America
IND
EEI 
PROCESS 
935480
0.00
106.79

1997
SGS Thomson
IND
EEI 
PROCESS 
660918
0.00
62.60

1997
NutraSweet Kelco Company
IND
EEI 
PROCESS 
0
695,647.00
0.00

1997
Honeywell Inc
IND
EEI 
PROCESS 
55200
0.00
9.20

1997
Advance Plastics
IND
EEI 
PROCESS 
72000
0.00
12.00

1997
Pacific Pride Baking Company
IND
EEI 
PROCESS 
161302
0.00
22.00

1997
Becton Dickinson and Company
IND
EEI 
PROCESS 
426139
0.00
56.90

1997
Maxell Corporation of America
IND
EEI 
PROCESS 
391119
0.00
62.68

1997
Qualcomm Incorporated
IND
EEI 
PROCESS 
169684
0.00
17.38

1997
Hunter Industries
IND
EEI 
PROCESS 
47391
0.00
31.47






24087293
1726364
3476.05
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� Protocols and Procedures for the Verification of Costs, Benefits, and Shareholder Earnings from Demand-Side Management Programs.  As adopted by the CPUC decision 93-05-063.  Table C-9  March 1998.





8

[image: image11.wmf]Impacts

NTGR

kWh

kW

Therms

kWh

kW

Therms

Gross Impacts

Ex Ante

24,516,365

2,988

1,726,364

0.99

0.99

0.9

Filed E-3

19,543,259

2,392

1,726,364

0.99

0.97

0.9

Verified

12,549,770

1,616

994,386

0.75

0.75

0.57

Net Impacts

Ex Ante

24,271,201

2,958

1,553,728

Filed E-3

19,347,827

2,320

1,553,728

Verified

9,412,328

1,212

566,800

[image: image12.wmf]Impacts

NTGR

kWh

kW

Therms

kWh

kW

Therms

Gross Impacts

Ex Ante

440,784

94

0

0.75

0.75

0.75

Filed E-3

463,734

99

0

0.47

0.64

1

Verified

463,977

108

0

0.47

0.64

1

Net Impacts

Ex Ante

330,588

71

0

Filed E-3

217,955

64

0

Verified

218,069

69

0

[image: image13.wmf]Impacts

NTGR

kWh

kW

Therms

kWh

kW

Therms

Gross Impacts

Ex Ante

3,846,053

818

0

0.88

0.88

0.88

Filed E-3

3,713,816

791

0

0.98

0.98

0.98

Verified

3,729,651

761

0

0.75

0.75

0.75

Net Impacts

Ex Ante

3,384,527

720

0

Filed E-3

3,639,540

775

0

Verified

2,797,238

571

0

_995450510.unknown

_995465175.unknown

_996562002.xls
Sheet1

				Impacts						NTGR

				kWh		kW		Therms		kWh		kW		Therms

		Gross Impacts
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